Abstract Interventions to support students with reading difficulties have existed for over 70 years. This paper rehearses the need for interventions to be grounded in theory and empirical evidence about reading processes. The suggestion that the next generation of interventions should go beyond simple context-independent small unit phonics teaching to cover context-dependent larger phonological units is evaluated. Examples of contemporary interventions that involve large units, and morphology are presented. Current interventions reported target students with literacy difficulties regardless of a diagnosis of dyslexia.
Introduction
As is often the case, searches for papers reporting research into dyslexia and remediation tend to find very few papers. The term "dyslexia" always has to be broadened to identify recent studies reporting the effect of teaching programs for children with literacy difficulties. Papers discussing interventions reported here relate to participants referred to as being: lower performing; at risk (for reading difficulties); pupils who do not succeed; reading disability; low achieving; reading difficulties; and poor readers. Here is not the place to discuss what is in a name, particularly at a point when the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) [1] , has amended the definition of Specific Learning Disorder. The focus of the papers discussed here is on the types of interventions implemented and the impact they have on the participant learners who are in need of support to improve their literacy skills.
A Possible Road Map
A discussion paper laying out a potential road map for interventions by Compton, Miller, Elleman and Steacy [2••] , is likely to become a citation classic. The paper rehearses questions about the need to have interventions that are grounded in theory, and it lays out a map for intervention research over the next decades. Compton et al., argue that existing interventions intended to help children with their reading difficulties are not designed to promote "the inductive learning mechanisms that characterize typical reading development" (p.55) [2••] . It is for this reason, they claim, that current interventions are failing to deliver the hoped for results; to help all students with reading difficulties to overcome them in a timely fashion. This is necessary if their educational and life chances are not to be compromised. For example, the evidence seems to be that between 10 % and 15 % of students who receive interventions to support word reading problems still have inadequate word reading skills [3] . This continues into adolescence and adulthood [4, 5] . The limitations of word based interventions are mirrored in the results from programs designed to improve comprehension skills in reading [6, 7] . These two types of intervention, word reading and reading comprehension, can be related to The Simple View of Reading [8] . In their analysis Compton, et al., [2••] , conceptualize the two sets of processes highlighted in the Simple View as being partially independent. The implication of this is that interventions can be derived from theory about how we read words, how we understand texts, and the different clusters or deficits and skills found in students with reading difficulties. In their subsequent analysis they argue that current interventions target knowledge structures that do not support the development of generative reading skills in students with reading disability. The ultimate aim of reading is to understand the texts that are being read, and a person with reading disability may fail to comprehend texts for many reasons. For example, text comprehension is strongly correlated with word reading in the early stages of reading development [9] . This is because in the early stages word reading is likely to be effortful, slow, and not always accurate, thus making it more difficult to access the meaning locked in the print. However, as word reading becomes fluent, the correlation between this and text comprehension reduces, while that between reading comprehension and listening comprehension increases [10, 11] . Compton, et al., [2••] , argue that this partial dissociation between word reading skills and text comprehension results in different types of reading disability, which logically require different types of intervention.
One of the central arguments in the paper is that word reading interventions should be designed to support those students who have difficulties establishing fluent and accurate word reading skills. These are the people who in the past have been typically identified as having a dyslexic profile. The National Reading Panel report [12] , in the USA found that there was strong evidence in favor of an initial approach to teaching word reading based on phonics, and it is this approach which has informed interventions beyond initial teaching programs. However, Compton, et al., [2••] , reason that in order to become fluent word readers, students need to establish an extensive orthographic lexicon. Throughout reading development, the orthographic lexicon steadily increases. By the time they are 14 years old, typically developing students have an orthographic lexicon containing around 10,000 word specific entries [13] . This means that the next wave of interventions should be designed to support this.
Ehri [14] , proposes that the orthographic lexicon develops in two ways as students learn to read. These word-specific entries -orthographic identities -are directly linked to pronunciation. In addition, there is the development of sub-word connections between orthography and phonology. These are established at the letter-phoneme level, but then further connections are established at the letter cluster level with different phonological units: namely phonemes, rimes, and syllables. Thus, through increasing exposure to print via reading, typical learners become sensitive to context-dependent relationships between orthography and phonology. They acquire these more sophisticated, context-dependent decoding rules at the subword level, in addition to their word specific knowledge, to build up a fully specified extensive lexicon. These two systems are "mutually facilitative" (p. 60) [2••] , feeding off each other to ensure the establishment of an extensive lexicon and therefore an ability to read words accurately and effortlessly.
This position leads them to the speculation that people with reading disability only develop context-independent decoding rules which are not sensitive to word context and which are effortful to apply. If students with reading disability show deficits in phonological awareness, this will limit the growth in sub-word connections and potentially leave them reliant on the simple context-independent letter-phoneme connections. The "fall back" strategy then leads to an over reliance on word specific information. The impact of these two factors is that such students will not develop context-dependent, sub-word orthography-phonology connections. If they receive remediation training in context-free phonological decoding skills, the likelihood is that they will develop non-generative strategies, which are akin to letter-by-letter reading. This leads to an over-reliance on small unit mapping. There is evidence for this. Phonics instruction is helpful to get students started, but there is increasing evidence that this is not enough. They may be able to learn to use a simple decoding strategy, but this does not necessarily support the transference of the word into the orthographic lexicon [15, 16] . Typically developing readers may be able to develop a self-teaching mechanism [17] , which capitalizes on ability to be sensitive to the frequency of cooccurrences between orthographic and phonological units.
The proposal is that the next generation of remediation programs should therefore go beyond simple phonics to teach sub-word orthographic-phonological connections relating to larger units. This would require training on a large corpus of words which exemplify many aspects of orthography to phonology mapping as well as morphological mappings. This might facilitate the development of the context-dependent sub-word connections as the words are added to the orthographic lexicon.
Reading comprehension is another matter. Compton, et al., [2••] , feel that the current generation of interventions, designed to support those students with reading comprehension difficulties, tend not to promote deep comprehension. Interventions designed to promote reading comprehension currently tend to teach strategies to help students to engage actively with the text and to monitor their own understanding. The National Reading Report found that strategy instruction is effective. However, the reason for it being so has not yet been established. This has implications for the development of further interventions. It is not enough to know that something is effective, we need to know why. This leads Compton, et al., [2••] , to speculate that it may not be the strategies being taught per se, but because they may incidentally lead to a deeper, more focused engagement with the text and insights about the need to monitor one's own understanding. This in itself is not a bad thing, but there is the possibility that the strategies being taught may lead to non-generative low level text representations that relate to the text being read. This would be textspecific comprehension and may not transfer to texts in general.
Students with poor reading comprehension have difficulties in going beyond the surface of the text to construct a "deeper meaning" [18] . Models of reading comprehension generally suggest two levels of representation; a text-based representation, and a situation model [18, 19] . Poor comprehenders tend to show no deficits when required to answer questions about the literal meaning of texts [20] . Their difficulties seem to lie in accessing background information and making inferences. They have difficult in building a situation model of a text. Additionally, poor readers tend to have less background knowledge to draw upon to build situation models, which in turn impacts on their ability to construct a situation model at all [21] .
Taking this into account, Compton, et al., [2••] , propose that the next generation of reading comprehension interventions should focus on three main areas. The first is called "microworld knowledge building". Through providing students with prior background knowledge about the topic in texts, they propose that inference making will be facilitated and students will thus be able to begin to build situation models about texts. This is perhaps a chancy proposal, as they acknowledge, since the evidence for building microworlds comes from limited work with computer simulations [22] .
The second approach is to use latent semantic analysis (LSA) of texts as a support for general knowledge building. A result of Matthew effects in reading [23] , is that poor readers have fewer reading experiences. This has a negative impact on their acquisition of world knowledge through engagement with texts, which in turn compromises their ability to comprehend texts. Given that reading comprehension difficulties tend to be identified late, the gap in world knowledge between typical readers and those with difficulties becomes problematic. Compton, et al., [2••] , suggest that a fruitful approach to supporting students with comprehension difficulties is to build up their general knowledge, in order to give them the necessary database for understanding texts. They propose that LSA could be a tool for teachers to select texts to support the buildup of knowledge. This would be a more efficient and systematic way of identifying useful texts than having teachers make the selection by hand [24] . This proposal is purely speculative.
The final approach is to provide students with a program to support their capacity for making inferences. Of the three approaches this is the one that has support from empirical evidence. Poor comprehenders tend to be poor at making the inferences necessary to comprehend texts [20, 25] . There is considerable evidence (some of it quite old now), that teaching students to make inferences, to enable them to go beyond the surface of the text to arrive at a deeper understanding, is effective across a range of ages [26] [27] [28] [29] [30] [31] . Compton, et al., [2••] , acknowledge that many of the approaches to teaching inferences involve teaching strategies per se, but they maintain that these are necessary for helping students to overcome these particular difficulties. What is new about their proposal is that they suggest inference training should be done in conjunction with explicit development of world knowledge, in order to facilitate the building of situation models.
These proposals, both in relation to word reading and comprehension, set out an agenda for the next decades and provide an excellent framework against which to judge the research reported in the last twelve months. The following papers published in 2013/2014 show that some of the approaches articulated by Compton, et al., [2••] , are already permeating the research community.
Phonics Training Beyond Simple Letter-Sound Correspondences
Chen and Savage [32•] , report on an intervention with at-risk readers who had generally mastered basic phonics. The intervention took phonics beyond simple letter-sound training to include complex clusters. They did not train the participants in mapping at the phonological level above the phoneme, as recommended by Compton et al., but they had a principled approach to training. Based on the work of Vousden, Ellefson, Solity and Chater [33] , they selected a set of optimally efficient grapheme-phoneme correspondence (GPC) units that lead to the greatest generalisation in words. The participants (n=38) were in Grades 1 and 2 in a dual French/English primary school in Quebec, Canada and randomly assigned to the intervention group or a word usage control condition. The parents reported speaking to their children in both French and English but primarily reading to them in English. The intervention and control conditions were delivered in small groups of four or five.
At the start of each session all participants took part in a spelling session where they were asked to try to spell one or two target words without any exposure to the words. They then took part in a "look-cover-write-check" procedure. The targets were left on a white board for the remainder of the session whilst the teacher read a story containing the word. At the end of this element of the program the children either took part in the GPC intervention or in the word usage control.
The intervention was one where complex graphemephoneme mappings were taught. The target GPCs were always introduced in the context of a real word, but the letters of the target were always highlighted in red whilst the other letters of the word would be in black. Instruction included information about where the GPCs were normally positioned in words, including position constraints that lead to contextdependent pronunciations. Each session included opportunities to read target words in passages from books. In the control condition, participants encountered the same words as in the intervention, but they focused on word usage. The program lasted for nine weeks and pre-and post-intervention measures of word reading, spelling, and reading motivation were taken. There were significant positive effects of receiving the complex GPC intervention on spelling, word reading, and reading motivation. Chen and Savage [32•] , reason that their program was effective because the complex GPCs that were explicitly taught built on existing knowledge, and were maximally useful for reading the words in the texts. The impact on spelling was an important finding because the participants had only been taught unidirectional complex grapheme-phoneme knowledge. This instruction appeared to transfer to phonemegrapheme knowledge. Though the intervention did not move beyond mapping the phonemes, this result suggests that the Compton, et al., [2••] , proposals are worth pursuing.
Morphological Interventions
Compton, et al., [2••] , identify the potential impact on reading of developing word reading interventions which go beyond the phoneme. There are sound theoretical reasons for this. One word characteristic that they do not focus on explicitly is morphology. Morphological instruction goes beyond phonics instruction to teach students to identify and analyse the morphemes (i.e., the units of meaning), in words. This includes focusing on roots and affixes. In English, affixes have a high level of predictability and consistency in their spelling. They are also bound morphemes, so in working on affixation students can be made aware of their contextdependent nature. Morphological instruction therefore is consistent with the proposal to teach advanced decoding skills and word identification at the sub-word level. Goodwin and Ahn [34•] , conducted a meta-analysis of 30 independent studies which reported on the effects of morphological interventions conducted in English and published since 1980. All studies involved students of school age, and all included a control/comparison treatment group. Their strategy included searching for dissertations as well as for published studies, because of the bias towards acceptance of studies with statistically significant effects in publishing.
The finding was that overall there were moderate positive effects of morphological instruction on the measures of word reading accuracy, morphological knowledge, phonological awareness, vocabulary, and spelling. However, there was no effect on reading comprehension or on word reading fluency. They also found that the effect sizes of training were greater the younger the participants.
Although morphological training relates to different units of language than the rime, syllable, and word level phonology discussed by Compton, et al., [2••] , both in size and kind, it is not too much of a leap to see a connection between the two, since both involve contextdependent decoding.
Morphological Awareness Training
Wolter and Dilworth [35] , report the findings of the effects of a multi-linguistic morphological awareness intervention on the reading and spelling of second grade pupils with spelling difficulties. Twenty students took part in the study during a summer literacy camp. The program took place over nine days with 90 minutes of daily instruction. The students were randomly assigned to one of two interventions; orthographic intervention, or morphological intervention. There were two groups for each intervention. Both groups received a common orthographic component which lasted for 45 minutes and included exposure to complex orthographic patterns. This element also included elements of reading comprehension relative to unknown words with complex orthographic patterns. The morphology group received activities which focused on morphological spelling patterns in complex words, with both derivational and inflectional affixes. This program therefore met the requirement proposed by Compton, et al., [2••] , to go beyond simple letter-sound work to reflect on larger phonological units, though in this program the focus was on meaning rather than the larger phonological units per se.
The outcome of the intervention was that both groups made significant improvements overall. There were significant improvements in word reading, word attack skills, and a nonstandardized test of spelling the orthographic patterns targeted in the intervention. However, the morphology intervention group made significantly greater improvements in reading comprehension and in spelling on a non-standardized spelling test of the morphological units targeted in the intervention. Given that both groups had received the same comprehension training, it was possible for them to conclude that the morphology training provided an additional bridge to support access to meaning. However, there was a potential design flaw in the study because the orthography group received their comprehension training at the end of their sessions, whereas the morphology group received it at the beginning of theirs. Children at this age do find it difficult to concentrate for long periods of time.
Morphology and Writing
Literacy difficulties are not just manifested in reading difficulties; indeed students may struggle far more with spelling and writing as they advance in the education system. There is growing evidence about how orthography does not just reflect phonology but also the larger units of morphology. Also, there is increasing research evidence that teaching about morphology can improve spelling performance in typically developing students [36] , as well as in those with dyslexia [37] . McCutchen, Stull, Herrera, Lotas and Evans [38•] , report on the impact of a 12-week intervention involving morphology embedded within the science curriculum in mainstream classes in the USA. The study was designed to investigate whether the intervention designed for fifth-grade students improved ability to generate and spell morphologically complex words. They were particularly interested in the potential for the program to have a differential impact on the performance of poorly performing students. The program was implemented in science classes. The experimental groups (n=95) received the same science teaching as the students in the no-treatment control groups (n=75). The additional morphology teaching related to the multi-morphemic science vocabulary. Teaching involved scripted lessons on the morphemic nature of the vocabulary, including word and morpheme definitions in the context of spelling. Students were actively engaged in writing and spelling throughout the program. The results were encouraging. Post-test tasks or sentence combining and more extended writing showed that the intervention groups used more morphologically complex words. The poorer students showed the greatest effect of the intervention.
Syllable Training
Compton, et al., [2••] , very explicitly took an "Englishcentric" (p.59) approach to their analysis. English orthography does pose significant challenges to learners, and the evidence seems to be that it is harder to learn than other alphabetic European languages [39] . Nevertheless, there are students who have reading difficulties in all orthographies. This means that the analysis of potential future interventions could inform work across languages. Heikkilä, Aro, Närhi, Westerholm and Ahonen [40•] , report the impact of an intervention in Finland which focused on syllabic units. Finnish has a transparent orthography but the spoken language is very different from English. Its agglutinative nature results in many very long multi-syllabic/multi-affixed words. They reasoned that training in syllables would enable the students to extract and utilise units larger than the phoneme (c.f., Compton, et al. [2••] ), and would be particularly beneficial for Finnish readers. The training was implemented through ten computer training sessions. Students heard 30 syllables presented randomly over headphones and then had to choose the correct written stimulus as quickly as possible from five options on the screen. The stimuli varied in length (two-, or four-letter syllables), and frequency. The participants were nine year old students who were only receiving part-time education because of their literacy difficulties. There were three different intervention groups. One group were trained on two letter syllables (n=48); the second group was trained on four letter frequent syllables (n=30); and the third group was trained on four letter infrequent syllables (n=37). There was an additional treated control group who received maths tasks which did not require reading (n=35). The training had significant positive effects on reading speed, indicating that students were becoming more fluent. The effects were most marked with the longer more infrequent syllables. However, the effects were confined to the trained syllables and did not transfer to other syllables, or to texts which only included few of the training syllables. The intervention showed promise as a strategy for repeated focused exposure to orthography. However, the lack of transfer to other than trained items was problematic if considered in the light of the Compton, et al., [2••] , analysis. The students did not seem to extract usable information beyond the training sets. The authors speculate that this lack of transfer might have resulted from the fact that training was conducted using computer generated stimuli, but outcome measures were related to reading texts aloud.
Conclusion
Interventions for students with literacy learning difficulties have a long and chequered history. For example, the OrtonGillingham program Remedial Training for Children with Specific Disability in Reading, Spelling and Penmanship was first published in 1935, and is still in use today. However, we have moved beyond programs based on rhetoric to an approach that sees interventions arising from established theory and empirical evidence. The interventions reported on here provide an indication that theory and empirical evidence from research have informed the shaping of recent programs. Even where the numbers of participants are small, control groups are included. This lends weight to claims made for efficacy. If children with reading difficulties are to be well served by the education system, they need programs which work. The road map laid out by Compton, et al., [2••] , has the potential to lead to a new generation of theoretically sound evidence-based interventions. The current work on morphology and word reading strategies beyond simple phonics is encouraging. However, there seems to be less work aimed at supporting students with difficulties beyond the level of the word.
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